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OJttscU «fc o T #te1- M0SIiJj;^M* o -7 £^T$J 
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it<7\ ^W777JHh7>y^K^Jf:i6, JM-> S i$LWizWtitM* 
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Jiffi^MUSfiS i»BI(i2MISS ill-Ciot, ±SB*iM£JIS ifflRfrb 
^SMO SIU < liM I SMI h 7 >y*x ^li, ^KfiJ^y- K 

[0 0 7 7] 

d*UCJ:!K h0*TK?&j£$*i&, 
hij|(OMOSI*^v^iiMI siiih7>y^?mn-tT% 

[0 0 7 8] 
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[0 0 8 0] 

ZflKX *). MOSli/:liMI S M^MP4S B B B S i|IF7>v^^« 
[0 0 8 1 J 

_hie#^ B B H s i mmr^j ^zmfc-tzmftiM, s i t-Lfe^if^ow^o 

B§M^'b 6 0 0t:(7)^SttHtcioV^T^2 5 0 p p m^Tt Z t 
[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 

±SE*ftttaHRi±, 4>&< t<>, ±ie^ B B B s istiiT'/^ ^**^$fL«5«« 

n^.&Jf7*X~tbZ>ZttfX. Lv^ 0 
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ZtilzXt), JMg B H H S i *««h<7)^<7)7t:*i)^^ffli-^«^p|pL7t:f§B B B fl: 
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[0 119] 

[0 12 0] 

[fl^O^MiOff^] 

mtiBtR 1 ) 

^■mwmmt^^u^m^^x, mi (a) -mi (i) zm^xtm-tti 

l$&T<Dti5*)X$>Z> 0 
[0 12 1] 

^Mff^-e^-r^#S^fi(i> MO SI^MM^S i!lF7 
y*J*9tM0S M <?> 3M£ B B B SiIIh7V VTs 9 t *1&m&ffi.±<om% Z> fit 
IZJ&mLtzft&m ■ W««6ffctcaL/i^5»#M-C*oT. TFT Ki&T^-r 

[0 12 2] 
[0 12 3] 

MO SIh 7>->^ ^ <£>#14 tLtli, C O M S (Complementary M0S) If it 
[0 12 4] 

$»i^«t2 0it HI (i) c^ti?i:, *i(t*«2±n, 

5 i 0 2 (BKfcS i) R (mtWk) 3, ^Uffl S i j&>f>fc&#MMg|&S 1115 

' £^tfMOSM<^MM§ B B B S illf7>^^ 1 a, ifM£ B H B S iII14a 
^#x/cMOSM<7)^.|§ H B B S i *If7>^^ (W H SiMf^^) 1 

6 a, ±mm&2 2 ^ix.tv^o 
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[0 12 5] 

&m&ffi.2l*. &m&Jf7XX~$>2>^-->7tt<Dc o d e 1 7 3 7 (T ftsii 

i )±m-T)i/< ym&Mjfyx) tfm^btixis^&o 

[0 12 6] 

S i 0 2 l3li, W«2WiM#t: > 5 0 nm-ef^^tLTv^ 

o 

[0 12 7] 

, ITOIIitLtOS i 0 2 !4±i:, «b b b S iBflI5' > Y-vmmm 
t LX<DS i 02^7 , Y- *ffiz.X^h 0 
[0 12 8] 

[0 12 9] 

H S i Mm 1 4 a £^t> M 0 S M<7)#IS H H H S iSIf7> * 1 

6 a(i, mii 2 zmi-z^Mim, y- vwmmt LX<DS i 0 2 11 

3 , f^SS i ffffit Hat Srfltx.-CV>* 0 
[0 13 0] 

[0 13 1] 

H jjM£ H B B S i mtiLt-ei&lR £ fi, Y- h 1 2 t & &gB53*{i> r- h H 1 
3. ijM&iUS 11114 a fc-ftXrtffliSI-C, j»«a&K2±HS?^$*L&o iot 
, JJM&JIS 0 a±ty- MgiJS^V-^ • FU^f>«i^t> 

&A£tTd 2 JlK^jS; L^fgfi S i Si^Mli h 9 > 

& o 
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[0 13 2] 

$WIMf^t2 0li, JiLLOJ: 9 ^ 1 tfcO*ilt*«2 MO 
S MO#MM£iH S i»ib7>y^M at, MO S I<0$g B B a S i Mm V9> 
1 6 a -£T% #14^^^^^IUS&^*#<b Lfcrttt 

fig • i§smH&&^»#£i®£*#&- t^-e^&o m<7)^ta«2±ic, 

TJ?M£b b bS i 3111^^^^ h 7>v^ * ^ffM-t"^«t ^ ^fffimftttt^ • ft& 

tg^#2i#^fi £ # & - 1 a*-c § & o 

[0 13 3] 

#MM£b b bS i5fH5' <7)fIit^#^ H B H S iill 4 a U\ 
<fc40. 3 fxm\>l±., ft* L< liO. 5 fi mJJIl±**LTv>*o i *Ul<fc ij . i)L 
IS H B H S iII14aC, NU Pt, Sn, Pdf OilJIWtSlti^iRi 

[0 13 4] 

$ tc, 2 0i:ii, ##^ b b h S i $!£ h7> * 1 

a £J£££b b bS i IIb7>y^? 1 6 a ^r^lMIIJ: LT, S i O2M 
4«?tltv^ 0 itlCi*), MS iII14 aitim&ztizztzm 

[0 13 5] 

, If7*-JK M«»^J&£*l&o fit, iII5' OfUtU 

^^HiiCTf^^B B BS iSI14 a<0«#Kli, 9 4 ^ y>fuy 

[0 13 6] 
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[0 13 7] 

^*oifg B B a s ins' nmmzMmLfzN^-v^frTFTii^ m 

1 0 0 cmVv • s e c <D&W}$£X&> o 7t:<7) tc^j" L, *Iiii<?)^I#:Si 
4 a<7)fIi-tiCffML^N-f-^^^TFT^5 5 0 cmVv • s e c <D&W}%. 

[0 13 8] 
[0 13 9] 

#i»#^ffi2 0 iz&^Xli, Mmmm^m&M, S iH5' <7)flf£<!: 
ip-li^S i Itmi 4 a<Dmi&tKfitf&ZtiZ>Z\tlZ£ *K &mt-f%>ffif&&£Zf 

ittc^^ttBtT 4 *^t*Mmm&*i&Ltzmmz^m-fz>z.ttfx%z> 
ni±mmte&mt<vmmm&*ftz>z\ttfx%z> 0 mtu*. r-hs, v 

[0 14 0] 
[0141] 

%h\z^ ^fMf 2 0 fcfcurii, *M*III8&aWiU§JI S iII5' cofSlt 

tz$tkm®v&i±, ffit&mz&%2>mi:)\/-)i'ZMm-?2>z. t&x£2> 0 mx.i£, m 
7-v*)vm<Dm&, ^ B H H s i mmm.mzitm^m^^^tztb, tft#i£<7> 
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[0 14 2] 

i tz. ^niMfmo^mfamw: 2 0 -ei*, mo si^is b b b s iiif7> v 

[0 14 3] 

-ItUCi 19, MOSa<7)fg B H a S i|If7>y^^ 1 6 a Lfc#*# 
Mt^ii:^^ r?7;h£i*Px_. fr^>®MMtJ £[6]_h£-£& £ «h ^T*§ & 0 

[0 14 4] 

^f^f 2 0 tltZftZj&ZtiZ^&S ifI14 aWt'fXli, LS 

Ha^tniim iljIWDy^, *>f * >$' p yJI;^^- 

2^ v Jr^^ti^i^JHOD AC (HA7 7r) , *^Mi7'o-t7tf 

[0 14 5] 

¥#flMgfi2 0O*jg*fetCou>-C, HIl (a) -01 (i) £ffiv^ 
[0 14 6] 

vCVDCiot, §&J?#7 5 0 nmOS i 0 2 I2 1 ^W&rtho 
[0 14 7] 

i MM h 9 > * 1 6 a £ & *«B5fr*8Uifeffc f) &A,/ii?M& f P H SittlOa^ 
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[0 14 8] 

i c^jS^-r >tcMo sx^io— o^^- 

Mil2, y-Fffitll 3, • FW^mt^A (BF3+, 

P+) , ¥fift§l (BPSG) ^fM, CMP (Chemical-mechan 

ical Polishing) £ «t o -C^PiUkMSS^T 1 „ §|J¥*t> 1 0 nmOS i 0 

2^£?£J&U 5X1 0l6/cm2oK-XiO7K^^^>*^f3EOi^;U^F-tC 

[0 14 9] 

-?"LT, mi (b) tCTK-tJ;^^ Si^it2 fc«fc tfiaJBrLfcJiMSJI S i 
0 a OMMIr S C - 1 ^Lfitt^L/:f , ijM££ S i IMS 1 0 a OtK 

o 

[0 15 0] 

T7^^>Ki, i9t:^ti9i:, itBJ^«2, n-->Xttl 
7 3 7 2f9J*£i§LT, itH^S«21iiJ^^ixtl7t-e#|g H H H S i ±<7)f£g^^^ 
-^94 £^^2ffiiJ<7>{£g^;b^-* 9 3 t^ltdtiLT^T^o El 9 

, l±<7>MfBiS i±Ofttt^b^-* 9 4 fclfcfclU 

K - fi i m%m^r CtlLtMlLtv^o 
[0151] 

[0 15 2] 

i<zHLxmwx\ fr^mmtf%*ifc&L%:^if7*mLK®.w.'kt> j £-?-? 9 3 
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[0 15 3] 

Sfc, iM£ H B H S i tlf7Xm<Dmm&m2 tii, Van der Waals7J-C}g£-£ ti 
tv^o -eof^, 4 0 0*C~6 0 Ot:, ^5 5 0 X:<7)^mx<D^mx 

, si-oH + -si-oH -* si-o-si + H 2 o<DKJZ^m^ £-e-c, m^-m±<v j &m%m 
5 oss ^#^ h b h s i h 7km&m&i- z> : &m±±. t xm-^-r & t iz ± o „ * 

[0 15 4] 

--■C\ J£&i£| S i MB: F7>y^^l6a (±, 2 C^Lt, 

Jt^LT. m^ H H H S i III 4 a7m^£n&- t£5iilH|51lk-e§& 0 
[0 15 5] 

K J: «K HI (i) \Z7F-fX.n\Z^ mm 2 ±.{ZWMm 5 0 n m<DM^^ B S i 
liMl 4 aCMOSTFTO- UtffcJ&ZtL&o 
[0 15 6] 

-e^m, mi (d) izTF-rx^ «itit2^ics i H 4 tN 2 o tori 

^#X£ffl^7°9X-7C VDKI <fc oT, MffliJ2 0 0 nm^|2<0S i C>2§l 
4£i#ff-f&o £<bC fOMCS i H 4 ^^ffli/^7°7XvC VDCJ: ») 
> mm^5 0 nm^fS i Wk5 &o 
[0 15 7] 

^ B B fS iJR5tCJ.^rv-7U— 9-*«rBB|tLT, tJDlfe, IS^t U ^a B H S i « 
£/&ft£^T^JiM£B B B S iiI5' «r^JSR-r*fctt^ JiM£ H B H S i|I14a 
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[0 15 8] 

Hi (f) i:^ti^:, 7'/<'f^o«tt«*t«:*»^*»i _ ^*^ 
, /Ff^ B B B Sil5' ^x7f>^(:^i*U AM**>'**->*»*o 
[0 15 9] 

TEOSfcittWlW^t, ^XvCVDi:ii?^3 
5 0 nmOS i 0 2 il**IKU - *L***tti > R I E Ctft 4 
0 0 nm^y^y^^*o #MM£ B H B S 1 

h ilfe*Rfc LTSi H 4 h N 2 0 <D®.&1f* ^1^^7X7 C V D J: 0 , R 
J¥$j6 0 nm^S i 0 2 Hil7 *J&£-r&o iOti, ±1E^ B H H S iiIHa 

[0 16 0] 

HI (g) TEOSh0 2 (ft*) <D«**r**ffiv>P 

-CVDtci^ »B|5pffl^j|fti»Ri:L-C, 5 0 nm<0 S i0 2 I8^ 

[0 16 1] 

-etT, HI (h) KTfi-tZT^ 9 9 h*-*2 lfcHPU HI O 
) KtjcTJ:^ r/^n*-^2 1 (A 1 S i ) E«I2 2 

o 

[0 16 2] 

6 a*, #MN£ B a B S iffK (#M£ B B B S i*R) 5' ft 
jfiLT^io -*Ui<fc^ |felt«2^TOt4«^tL^^^|g H e H S 

[0 16 3] 

If t 5 0 nm~ 1 0 0 nm-Ci^l«ti^^o L**U 3 0 0 n 

m~6 0 0 nmi^KiU^CTFTCSI^Kft 1 ), 
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>^*JKH<><Btff tt^6 0 0 nmJ^T\ MZ L < (±^J 5 0 0 nrallT, 
£*)MZL<1*1 0 0 nraftTt$)^:i:WI Lv> 0 
[0 16 4] 

Jt, iW2Ht, 3-->»codel 7 3 7 (T;v#'J±Si- 
T^^yiB^*^^) <7)ft>^:n-->Wcode 7 0 5 9 (/s~ *y 2* 

[0 16 5] 

Z\tUi, H8 tl^-r <fc 9 fc, c o d e 1 7 3 7 fiB&MStt»><b 6 0 0t:£-? 
#^L^*I^OS i t(Dm.W^(Dmm2 5 0 p pmt*^.0«tL, code 
7 0 5 9 (iS i i <7)W?R(7)M^-J 8 0 0 p pm^l < ft & 7tz*6-C&& 0 
[0 16 6] 

s i t<7)mwm<Dm^ ®2 5 0 ppmj^m*:t^i lv^ c 

[0 16 7] 

IK5£$*L&<>0-e{±$:v\> #UxJ£\ f f AfIl<7)MO S Sli h 7 > v ^ 
[0 16 8] 

Stzov^r, [12 (a) -m2 (i) H*-^-Clftl^1-*U2\ l^TO i £> i9 

& Q ^w«t±, mmfm 1 co^^m 2 0 -^ra Lfc to cm 

[0 16 9] 

^nMf^.o^s^s 3 0 (±> ±& Ltznimzm 1 ^^s#^fi 2 0 £ taut 

tc, MO SM^^H S i ?f 8H h 7 H6a ^JjMSrfa S i MM 

7s*? 1 a t ^^t«2_Lc7)^^^«n^L-rv^ 0 iot, ^mmfm<o 
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^■m^W: 3 0 i:ov>t i> > ^Mfim 1 <7)#*^« 20i EHfcH, fttefll • ft 
[0 17 0] 

— 3 0 ti> JMSJI S i b y y 9 1 6 a ^ISb b h S 
illb7> * 1 a 1 <7)#*^S 2 0 

[0 17 1] 

$ilfi^f*ftit3 Ofi, &m&U2±^, S i0 2 I3, 5»MM£b b bS 
i m m h j y 9 i a , s i m m h =7 > V X 9 1 6 a , :fe«g£IH 22^ 

[0 17 2] 

gMM£&S iilf7>y^^ 1 ati. #«!b b bS ifi5' , ^-h^lfM 
t LX<DS i 0 2 M7i3J:^- Mi6^f£tv^o iMM^S if!F7 
y ? 1 6 a (i> L£ <fc d S i M M h 9 > * 1 a ri^Jfc 

[0 17 3] 

i tz, ^b b b S i Mm F7>v^M6a £fPJ&-T & fztb<D^^ B S i 1 
, CVDCi^S i 0 2 tfWBPSG^^H L-C^^i3CMP^ 2 F4B'fk 

LfzittDtzm^mK^wmi-zjimzftoo fit, iscMoswis 

b b bS iSihr/v^^ 1 4 a^iil/;#IS B H H S i Oa^SC 1 i5fe»ffi 
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ioi^^or^-f^ wwx^-^co 

[0 17 4] 

*Hlfc^3Bi«> 3 0 is v » T li > M0Slh7>v^^ H S 
i?fil5' <DWMt ip-IStHS i If Ml 4 a<7)fI^^^ffM$tL-CV^ 0 fLT, 

[0 17 5] 

±§B#2*#£§g3 OO^it^lcov^-C, H2 (a) ~EI2 (i) K 
[0 17 6] 

5fcf\ *fe««2 LTti, aSW^t*43-->Wc o d e 1 7 
3 7 (7i^'J±I-7;^/lW7^) Srfflv^o ^LT, H2 (a) K 
^ti^C, fWiltCTEOS (Tetra Ethoxy Silane, t^^*>S i (OC2 
H 5 ) 4) t0 2 (Mm) fcom^tfXfcffiWT^X^CVDKJ: «K y^X-rjt 
^^WBJjfcS (Plasma Chemical Vapor Deposit ioru J^T\ P-CVDtfE-fo ) 
CJ: *K 1 0 0 nmCOS i 0 2 I3 £%^1-&o 

[0 17 7] 

jibC, Affiles i H 4 ^^ffl^7X-7CVDCJ: *K MW#t» 5 0 n 
m<7)#| B fS i Jg|5«rf &o 
[0 17 8] 

H2 (b) K7T^X"){Z, ^IS il5i:x+yvl/-f^HB|fL 
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[0 17 9] 

fLT, #MM&JIS i^I5' <7)£r5e0^i£*, 0 2 (c) iZTjO-XobZ, jl 
[0 18 0] 

12 (c) H^-Ti^H, *##§SS i (ii-CiiMiS itfclia 
M*£#S i ) OTFTfflCS i H 4 tN 2 0*^$:fflv^:^7XvCVDia 0 , 
8 0-100 nmOt-fWt Lt\ S i 0 2 I7 ZMmLtzfe, ¥~ YW. 

[0181] 

>k^Z, EJ2 (d) fcTjrtJ:-? y-* • XDJfm^J * ^?r?±AL, 

fOflCTEOS (Tetra Ethoxy Silane, 1"£;b*>S i (OC2H5) 4) £0 

l?^2 5 0 nm<7)S i 0 2 14 &JgflH-£o 
[0 18 2] 

^mmfm^mi^mm 3 0 tit ±.mnnfzm 1 o^mmmsii 2 0 

M6aU4h7>v^^ <7> Iff <7>- Wife T Lfci!Mt& S i 1 0 a £fP 
[0 18 3] 

flf, i^ H e H S iltlOa^, ^mi§ H B H S i $gg 5 ' S:X7f>^i: 

x vm^LfzmTBvmt&titmLx, g^/hsv^^Kr^ ~>y*\ &&wiK 

[0 18 4] 

^HS i ^^I-^^M^JbS i IfM^^L^^ti^^i&i^^^- 
G&3 k e V) O/Nn^Hbft^ttr^OGC I B (Gas Cluster Ion Beam) 
l/Z£t)spm.1kLXi3<o ^O±CTE0S*^^(iTMCTS (Tetramethylcyc 
lotetrasiloxane) ^ffiv>f;PECVDC<t «9 1 0 nmOS i 0 2l^Mt 
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[0 18 5] 

^;V^*<!:^®Or&mi:<7)^:a6S C- 1 -Cft^Lfc^, EI2 (e) 
-T J: n S i W®l 1 0 a (F>im4 * y&XU 1 5 $J ±fBx. y^-yy 

g^-i-^>o sc-i^<h(i. -^cr c Amfttmftiz>mw&<n- 

[0 18 6] 

S i0 2 17«t, gPaTOiil^ LTOS i 0 2 M4OJt«BUt : -^)o-r^ «fcv* 

o 

[0 18 7] 

^<7>f£, 3 0 0°C~~6 0 Or. ^Itii^5 5 0t:<7)aS«iL, Mb b b 

siitioa <Dim4 * 1 5 <7)sjs^^ h b h s i frh*mtfmm.-tz> 

^J^±i-e#Si-^ 0 .ItUCj: «K #|g H H B S i«l Oai Tfcit * >r±A 

*±&7 0 0°CJ^±<7)t:-^SJg^^tf9>-7°T--;HCj:oT. JiMS^ S i « 
1 0 a<7)7km4 *y&AW>l 5 ^MLTU^o 
[0 18 8] 

f X-7X 7 f > ^* J X 7 b X - 7 f > ^\ ::tliA'7 7T7 

y^^J:^^147 0 7X-rx-y^->^lcT^2 0 nm^-f Fi^ft^-tCJ: 
»9^i-^>o i*U;J:S9, |H2 (f) t^-fid^ ltt«$f2±(:, ^ 

ti^timmm son mo#^ H B H sins' £ jmsa s i mm 1 4 a t 

-rt^§£ 0 3M$ B B B S iMil 0 a ^^t«2±tcMjaur^m, 
3 0 0-3 5 0°C-C£j3 0 ^lil L£f£, 1^)5 5 OtCtiHL, ffPMgt 

[0 18 9] 

tiJliE# 2003-3062222 
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[0 19 0] 

*€" LT, E12 (g) tc^i-iotc, ^rsWJB'fb^Mi: LTS i 0 2 $I8£1£ 
«U EI2 (h) C^-T X ? ny*?? h*-;l/2 1 Zffln U H2 (i) I: 

o 

[0191] 

l^^y^na L fc&TN J*M£ H B H S i MB: h7>y^n6aHM 

tiife, SfctcJ&fiMIS i^Mh7>-v^^^fM-r^llW^l<7)^2i^ 
12 0 tit&LX, m&XM*:ltiWe&&£ti>l l z > f^S i fclRjWSfeS 

[0 19 2] 

CHM^3] 

^Jfc^JRtCov^T, EI 3 (a) -03 (f) £ J: 0*0 4 twgg^v^rttWf tLtf, 
[0 19 3] 

4 o (±, in 3 ( f ) k^-t ct n nmitm 1 1 mm 

h b h s i $igg h 5 v*Jx 9 Zftm-rz *-e*iii-^> 0 — 3\ S i M h7> 

S i SI f 7 *tI^ro tv>5 0 

[0 19 4] 

-^<t^(- #MMS,f B S i»ih7>y^^ UMOSE i)M£J| S i 

fctifiE#2 003-30622 2 2 
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• 2-CML£^i*#Mg®2 0 • 3 0 tf;m&M$14£^1-&^StiM£S4 0 £ 
[0 19 5] 

[0 19 6] 

[0 19 7] 

/s--r *°-^Mc7)^ H H B s i mm b ^yv^^^za^x, ^^>^^f 

o 

[0 19 8] 

<fc & f&T^fiST § & o 

[0 19 9] 

^iI4 0(i, SI 3 (f) K7jrfJ:^c % ^f*^2±H, S i 0 2 13 
Ha, JiM^S i 11 1 4 b^ttf/M*-7lOf|S B H B S iSIh7>y^ 
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9 1 6 bi3«tO f #JRK^2 2 K«fc t)ffi&2tiT^Z> 0 . 
[0 2 0 0] 

£0«fc?H, l«CO«ft»3fe«2±JC, MOSWf|g B B H S i Ilf 7>yX 
Mai, ^*-7l« H B B S illb7>v^^l6b t^W?tit^ 

[0 2 0 1] 

±ffi#zg#£IS4 0 ommUm^^X , 13 (a) -H3 (f) £ 
[0 2 0 2] 

Wt2t:(i, 3-->^'ttWcodel 7 3 7 (7^*'J±i-7i^ 7 
2<*>i&£-#*£ffi^t\ ^7X-7CVD[:± !9$IJP*-J2 OnnKOS i 02^3 £*£ 
[0 2 0 3] 

— -e, $IIH^)liMt4 o-eti, IWi • 2(7)#«i2 o 
• 3 OiHtfcK, lfel««2±H^.|g H B H S illh7>v^^ 1 6 b fcflMi"* 
TfflK, i^JjM&.HS i&^l 0 b^TK*^ *>i*A»^?>*W5"«i'*i:^# 

vtm-emmm 2 ±u»#-t-6 G 

[0 2 0 4] 

^n;tt:J: *K JHJ¥j^2 0 0 nmOS i 0 2 ^ 1 1 «tJo ^LT, 5 
X 1 0Vcm2(7) K-X*0*3R>f ^^Sr^fJcOi^^^r-tcref^OiS^H 
f£A L^Tkff ^ * >£ASB 1 5 im-t&'H ^-ym<DW-^B S iglf7> v 

[0 2 0 5] 
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mo sMtiwi#^, 3f5g«as$ n3fsg^>«ft^7K*>f * ytf&xztitzfrm^ * 

[0 2 0 6] 

m^X, iM&JIS iMU Ob*. ^M^&l^K^KffU mmu2 1:§ 
[0 2 0 7] 

*&& 2 £ i TO®r L JM£H S iitl Ob^SC-lti Lfcmt L 
ft, H3 (b) (:^tJ:9i:, ifM£«f H S ilifr/y^^ l 6 b<Dim<i*^ 

[0 2 0 8] 

Tlfte^MtK*>£V±AU nlx^ * 2 5, 2 6. J-^ y * 2 7 ri^FM 

W^BBfi^^Tt^Pffi (Lateral) flfjgc'VM *'-7l«0|| h 9 * L 

o ttz, ^»OTLtyt>^y3>«UU^ SIT (St 

atic Induction Transistor) ^ ^ * - K & ISHtHilffl § & 0 
[0 2 0 9] 

[0 2 10] 

*:<D'ik, 4 0 Or- 6 0 0°C, ZZ.XIW0 5 5 0t««lU J)MM 

t> 1 1 £#f IMgt U ^MO^-ISbI SiSIf7>y'XM6b 

mm. 2 ± KfBK"t a - ri*-C # & o 
[0211] 
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^jc-^ fi7f>^Ct|()2 0nm7^f y CI <!: ^ «£ *9G£*-f &o Cti 

^<fc *K HI 3 (c) iZTF-tXiK^ &mm®L2±l,zmmfo8 0 
M<7)#^ H B H S i|IF7>y^^ 1 6 bMmt^^o 
[0 2 12] 

t<D'i^ H3 (d) ^^-Tcfc^C, »ii«2^It:S i H 4 1 N 2 0 t (Dm. 
^^fflW^^XYCVDCJ: 19, ^^IfeliMt LtlHI^ 0 0 nm<7)S 
i 0 2 8fl4 Zmm-f&o £<bK, M3 (d) tz^i-J:^tz. Affiles i H 4 
^^T^XvCVDCJ:!), )SIJ¥^5 0 nm^ H B a SS i 15 £i£«-r 

o 

[0 2 13] 

03 (e) IZ^-TX^iZ^ ^ b b b®S iI5i:x^yTV-f^BS|j-M 

lt^^u ^isns imzm.&mt'cimfti&s ins' ^ff^-r^o - 

&^m. £ (S]± £ & -r 1 75 ? -e § & o 

[0 2 14] 

#Cfc, H3 (f) C^tivC ^M B B H SiH5' <7)fvq7,«ii 

nz>o fit, teos tmmt<7)-m^^^^m^fzy'vx-?c vDia (9, r 

- b*fe*iM£ L till') 3 5 0 nmOS i 0 2 $l7£i£«U $^^3 5 0 n 

m<D7* y v*mmw-mtmt Lx^m\zm.mk, mmtcF±*^tsif 

*\z&<Q m-ftnz- v *f- y Z> R I E ( ') 7 ^ f ^ Jr y 3- v y \zx 

^ ttmm^mtm^ut s \ o 2 m4<D-ui:^y^-y^^y^ l (h^* 

■f) , ¥±1^, T-'-MfeiltLTS iH 4 tN 2 0t^i^^ffl^t7 7 
XtC VDICJ: «K Jf£J?*tj6 OnmOS i 0 2 l7WLtS o 
[0 2 15] 

fit, S i02l7±t:7-*-Ml6ML, ^-h«H6, 

LTOS i 0 2 M7ioJ:^#^B H H S i *iJJ£5' ^ &&3MMS.r H S i 
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[0 2 16] 

;i/2 1 or^n^cty r #mse^2 201*1^0^-0*, ±M-$mfmi • 2 

-e h h (o -c m ^ £ * B& f %> o 
[0 2 17] 

litifIS ii!f7>vX^ 1 6 b ^iNhUS i»I^&&£gMl«tIS 

«^xe«r^a<k'C§, ;^*-7l« B B B S iIIf7>y^M 
6 b Olfejf 2 H^-r^^#?M*fS]±-t^>-<t^-ei^o 
[0 2 18] 

?ff J£ &_t»f * - 1 £ -2> o 
[0 2 19] 

$tlfi<7)fifgl4 0-C(i, 03 (f) K^i"J:-?K, l>7>v 
[0 2 2 0] 

urn® 4 ] 

HIfit:ov>t, 05 (a) ~-H5 (f) i:S^>T^t*ilf, &TO££ 
[0 2 2 1 ] 

$HIfI^i|^f5 0li, 1 2 MOSlOf^S 

M O S m<Dimm& S i R h 9 > ^t^MLT 
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, »ii©*iMi2 ot*iii-^>o #MM£ B H B s immt 

LT, ^M*§ B H B S#S i (Continuous Grain Silicon) £ffl</»T^&.£-C\ ±ffi 
[0 2 2 2] 

zoxdiz^ omissus iMtuniifs i »^:tt\ ^ B B H s 
i ^ <b & ^Mg-fcyi S iilb7>^^in #14^v^#^ H B H s i $ig h 

[0 2 2 3] 

*»l<0»il5 Ofi, I6I»«2±H, S i 0 2 ^3, MOSMO 
#Mi&J| S i Mm h7>y^^lb, MO S M^JMihS S i h7>y^n 
6 a i: ^ix.tv^ 0 
[0 2 2 4] 

^|g B e H Si|IF7>y^nb i±, #MM£S S iH52' tLT 
, ^B^^^m-otz^^S U v^^^31^ H H H *£#S i (Continuous G 
rain Silicon) Zm^XMl&Z tlX^*2> 0 
[0 2 2 5] 

m2 o o cmVv • s e c -e&o fcotw u ^mmfim^^mfomw 5 0£ 

ffMLrc?g B H H ^fflT^x^ T-r h 'J ^^£tc£Ut&, iiMSdaS i ill 4 a 
^WfMLfcNf t^^TFTfi, 1^5 5 0 cmVv • s e c <7)#ftjJ^ ? 

[0 2 2 6] 

¥-%&b% S i MB 5 2 ' <7^I*&&cS/& ZftX^h r-vsvf ^ ^ 7 ~ 8 V <7)lf -S§- t MM 

hn-7li2. 7 V (Diw^ tUMMS-t Xgfc LX$Mt L 

[0 2 2 7] 
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±ffi¥##£Sfi5 O^KitlfiKo^T, |U5 (a) ~I3 5 (f) £ 
[0 2 2 8] 

Wcodel 7 3 7 (T^* 'J±2S-T;i^ y H^**^*) £ffiV\HJ5 
(a) X 1 ^©tl^i: T E O S t 02^^ *ffli/^^?X7 

CVDCil), iKilOOnmOSi 0 2 I3 £i£m-T<?>o 
[0 2 2 9] 

££>tc. EJ5 (b) ^ti^:, S i 02i3^ffi^#t:S i H 4 ^^ffl 
^X-fyX-rCVDiZX «9 . ^50 nm«|S i f!5 1 &o $ 

f0^ffi±^Bi:S iH 4 tN20fi^^ffiv>T7'7XvCVDi:J:^ 
2 0 0 nraWS i 02^5 2 £J£«1-£o 
[0 2 3 0] 

s i o 2 i5 2iz&tfzffi%.<Dmmzx.y?->y\z£ i) fflnw*j&j£ Lfzik, 
^ B a ss igi5 l^ii^i <m'fbLTm^M (s i o 2 ^) «u 

[0 2 3 1 ] 

5 8 ov<Du^zxmsnmm^-9:i^\ ^^^^m-otzm 

gkf&MZi&mmttz&ftigkS i > ^t>vp2>&m££k 1 &&S i (C o n t i n u o 
us Grain Silicon) ^^ft$^:TilMI£ B H H *i#S i f!5 1 ' 

[0 2 3 2] 

3<bfc, m5 (c) mmm^ws nisi' ±os i o 2 

[0 2 3 3] 

--T% H»!l2 0^t|W|^H'fg:i^;l/^- (!^3keV) <^Aoy>ftft 

mH# 2003-3062222 



£j#H 2003-067109 



^-v: 47/ 



j;|)mosmis h b b s i nmv ? 9 tzzmikz mfc<om&. 

, l^x^K-t*!^ *>£&AL£i*Mi£ H B H S i ^« 1 0 a£ffi^-f&o 
[0 2 3 4] 

fit, [115 (d) K^fi^c, dS*£*SII&#S i»R5 1' imi&Zftti 

&mmm 2 & «t w*£b b b s iinoa^sc-i^ i-cittft t m*§ 

[0 2 3 5] 

iS^I§B H H *i#S i^)H5 1' fciMSSS 0 at<7)W^< 

fc&O. 3 ^ 9uy, L< (±0. 5 ^ ^D>^±itLtv^ 0 
^»"t4i4aatXflUi5V»-Cfflv^^4N i > Pt, Sn, P ■ d^O&SH^ri 1 , 

* * <7> #14 4- $ -£ & i t # ? -c # * o 

[0 2 3 6] 

%<7)'i^ *fJHI<ti fc|±j&7 0 0°C^JL_h<7)t o -^^Jt^'a-tr9>7 o T--^ 
iciot, JMS&S ig&Kl 0 aOTMH^ffiAgRl 5<7>SK£. #ISb b bS i 

i£&ifl S i mm 1 0 a <W3S«B53* l l tK^W * 1 5 £#K#K§§lJMi 

[0 2 3 7] 

mmmm.2 ±.izn<z>tzmm&s immi o a«i*. f^ft^^x 

[0 2 3 8] 

tt»3fcR2±K, Zti^tifo5 0 n mOJilJ¥tf>&^*£Ji&# S i 
Sgjg|5 1 ' t^ B B a S 11114 atWtKH ? t-^o 
[0 2 3 9] 

il^B B H *£#S i^B^5 1* i^I»^7f>7tit^o 
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[0 2 4 0] 

(DP+4 t>^ffiAL (1 5 k e V, 5Xl0Vcm2) , RTAHT&J8 0 0 

v<d fornix lfrmv&Mmzfti o 

[0 2 4 1 ] 

&*5. -¥-|g H B B S immi 4 a^CN i JlCT^ikL&^J; 9 ^S^^- 
4 0 fi-e, jmgji s i m m i 4 a <7)%>&mt& i>r?? > ^ fcfr ? * l 

xi> ctv^ 0 

[0 2 4 2] 

1' 0*5SSB53*fciiMSJIS i ill 4 a ^i';f>^L«U AtfW>/<* 
[0 2 4 3] 

TEO S t^t^W^^tP-CVDia 91lJ?tt3 5 0 n 
m<7)S i 0 2 J]fl&it3tU Z.K^mU^'yf-y^XhhR IEtlHOOnm 
x^f-^'-^L/cf, S i H 4 hN 2 0^?I^^^fflv^7'7XvCVDia 
0, Y- YttmWkt LX<nmm%0 6 OnmOS i 0 2 l7«t^o 
[0 2 4 4] 

lOti, ®M*£ B B B #i#S ifl5 1* <D'*9->1$& tfJMS&S illl 4 
[0 2 4 5] 

^ttmi^o, mm^mtm'mmtLxos i c^ns^t^, =r>?^ h*- 

[0 2 4 6] 

JJJLhO«fcdK, ***fc5BS8«>¥##§S« 5 0 0*jt*fe«±, 3MM£ B B B S ill 
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imm&s i siF7>-/x? i b<or- vmmmt ltos i o 2 i7^ 

[0 2 4 7] 
[0 2 4 8] 

H H B S i|fMh7>v^^<!:, MO SMO#iN£.IIS iSIh7>v^^« 
[0 2 4 9] 

^^MLti/^,^ ±IBHiS^S 3 4 Otli^ot^^o 

[0 2 5 0] 

$iiit^wit6 0(t iii 2 (c) tc7K-t-^-ig H B H s imm<Dm&, m 

o 

[0 2 5 1 ] 

>e*iJ»OlfIHov>Tfi, 06 (i) ^-tXd^, ^.|g H B a r-Vs^x^^ 

2. y > K-7V>^ B B B HS i 6 3tfmmzfcj&Zti, ?f>CN+^ H B B fS i?iJl 
6 4 t • KP^f ><7)@E^(7)^i60^S£|^6 5 7^ffM£*i&o 

[0 2 5 2] 

i^LT^^v^\ $ B B B ^7^<7>£*MC{i, $ibC^<7)±tc«®^*fflI 
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[0 2 5 3] 

±KfIM16 0 Ko\,*T, ®6 (a) -16 (h) 

[0 2 5 4] 

$fc?\ 136 (a) tc^1"ct *feli«2 t Lt3-->7fiWc o d e 1 
7 3 7 (7^*'J±S-7JKyiW7^) £fflv> x ^O^M^tCTEO 
Si0 2 ^I^^fflv^7'7X7CVD(:J: , mm&5 OnraOS i 0 2 

[0 2 5 5] 

s^i ob^mML, m^<D^m, pftfc(o^^)u^-x7km'(*>z&ALfz& 

[0 2 5 6] 

mmmwL2 tmmLfz^^s iitiob^, sc-i^LT^tt<bL 

tz'ijk, El 6 (b) IZTji-fXoiz^ MiUS i»U 0 b(Dikm4 *>mXUl 5 
[0 2 5 7] 

4 0 0°C~6 0 0°C, Z\Z\Xitm5 5 0 0 C<7)SJgT^M L, ijijgjg 
Si«10b <7)tK*^ * >&A§& 1 5 O^Jt^^|g H H H S i frh*mi)mWL-tZ> 

i&mtxg-u-fzzttzxy)^ m6 (c) ^tJ;?c, M H B H Siitiob 

TK^^^-^ffiA^i 5 zmzmmmm-t&o ^^^^^m^mLx^ 
fzm&i> z\<Dj&m$&mx&tii£* ? a,&a i i^^t^otiiMK^ ^ 

> i$.m*SifcX3bZ> 0 
[0 2 5 8] 

^«2±tC^o7t^.|g H B H S illl 4b<^-«i7f>«L 
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i7f>^;t|f) 1 OnmH hiyfti - £ «t «?B&*1-& 0 
[0 2 5 9] 

ZtlKXt)^ *6*i£«2±K, M)¥^5 0 nm<7)^.|g B H B S ifll4 bri*<bj£ 
^MOS h 9 y 9 <T>—W)V&$L £ fiJb o 

[0 2 6 0] 

16 (d) r^-ri^C, »ilf2^SC, SiH 4 ^N 2 Oico 
fiW*fflv»r-/5X-7CVDt:J:»), 0 0 nm<7>S i 0 2 I6 1 * 

[0 2 6 1 ] 
[0 2 6 2] 

, &<ou&7u*xt<om&temKi&Kx. ai^ai &&m<o&* o&mMft 

[0 2 6 3] 

Wt^X, H6 (e) KTjrfct 9 S i H 4 ^iNH3^^fflv^c7°7XT 

c vmcfc 0. y- h&mmt Lx&2 0 0 nm(Dmimmme 2 %j&fcth 0 

ZLX, ^<D±.IZS i H^^iv^^XvC VDCi *9 , if|)5 0nm 
S i K 6 3 , $ t, K*-o±fc S i K A 1f* <h P H 3 ?S£-7j* (a 19 P 4- K 

-•7°Lfzmm®3 0 nmoN+^sis ii6 4 zm-xmrn Lxmrn-tZo 

[0 2 6 4] 

116(f) tzjjk-fxdiz, y>v--7°tp*y--?Ltz#M 1 nsim* 

h 7 > y ^ ^ 1 LStCx y f > ^ $£>K, 16 (g) ICtfI" 
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[0 2 6 51 

-Cte&<. }gfcu ^O^n-txt^ii^^lctL.DT, Al^Al^ 

foi^ <7)#m*tf4 £ a^-t * - 1 ^-e # & o 

[0 2 6 61 

H6 (h) Jc^1-J:-9tc, MIS i 6 3 0it^-><7)^ (y- 
[0 2 6 7l 

-e<0fJK {£Hlfeli§l<h LTS i H 4 ^tNH3^»^7'7X7CVDi: 
«t0, &J2 0 0 nmOMfbS^m^itmi-^o 
[0 2 6 81 

[0 2 6 9] 

* 1 c t LT. ^ h h b®S i £fflv>rv^7ta6, #MJLi&J| S i ?51£<a«j®Iig£W 

feoff m&t#i4K «t *) . ^m^mm 6 o zi&rmwtimv l c D^naffl-c§ 

Z> o 

[0 2 7 0] 

$ <b fc, #|?Jji& j| S i ^Jjg h 9 > ^y Mc 0fl|ji4*i|&ifgg&tK 2 ffifl h * 

m6mmztiz>, i^^^hA^- ndas-c**^*, ^ H H B f s i^f^^ 
^y Mfcri ? pnt&K££ 0 

[0 2 7 1 ] 
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[0 2 7 2] 

±IS^*&^ 1 - 5 SiIIh7>->^M6a • 1 6 b Co 

CTEOS^^vMiS i H 4 tN 2 0^f Ci^CVD, P E C V D tr/p P^li 
[0 2 7 3] 

[0 2 7 4] 

&miztt-t2>mmm t $>tu££ < , #*§&s i , vim k\ t i , 

W, Mo. TiW, TaN, TaWMv^:H ? t^ 0 S«b£, JjLjtg 
[0 2 7 5] 

nz> fteco^tct o mat ^ - 1 ^-e# ^ 0 

[0 2 7 6] 

% B H S i«t^^f#fAM7^ MOSIb7>v^^ /svf 
tf-^h^^^KffistSfia&o-cjifc^ fllx-liT, SIT, 

[0 2 7 7] 
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[0 2 7 8] 
[0 2 7 9] 

Wilf, JMSHS i h7> ^ i: LT> M0Slf7>y^^J:^' 
^f-7lh7>y^^»U ^ B IS iSIf7>yX?Ut, MO 
Slh7>^X^ £M£ L^^^S^tt^; L/zit^Kti^ 3 tt«<7)#14£^ 

[0 2 8 0] 

7, 9 oimsh s i wm % , *u *-7iii h7> *jx 9 (Ds^m^B s i mm x o 

[0 2 8 1] 

ri* # «b ft * £ 7» t>tLTV^^:46-C*4o 
[0 2 8 2] 

JjMSiUS i f ^ f) ^ ^ M O S III h 7 > y ^ ^ Co^ t , -?-<7>^- 
M£ipl(i, 1 ft mVXTX-jb&Z. £t> ? J: Offi Lv^o #^ B B H S i & «W»<b * 

[0 2 8 3] 

^<bH, ^-Xipl^l ft m£kTX$>2> Z ttf£ W * IK -ti(i^-^"Iil7!) ? 



miiE#2 003-3062222 
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[0 2 8 4] 
10 2 8 5] 

[0 2 8 6] 
[0 2 8 7] 

I C*- K-C^*3ft*Wei*"C7K3fl^*>aA^^Jf 

$*«i:^o fcfc, #^ H H H s i off$*±»#tt<o«^^c,t±?|[»tft*irsiv>(a^j: 

v>7^\ ywm^omm&te) M/-Kt7t^!)5 0-10 0^mfIJt^=tv^ o 
[0 2 8 8] 

±SB£afe5&JBIl ~6 K£v>TJi, MO SS^ h 7 yVTs $ (:ov>tp^ Lfc7!> ? 
, ^liMOSlO h 7>v**KP&;E£ft£ ^><^-e{i^v> 0 ®|xJ£\ MIS 

[0 2 8 9] 
[0 2 9 0] 
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t^eeffl j;v^ 0 

[0 2 9 1 ] 
[0 2 9 2] 

^W^^^S iMt(±, ^i9C, OTdHkBl, r-h^?- 
[0 2 9 3] 

mm* mm l& < t^fii:Mosi<7)M B H B s nih7 > * z t 

[0 2 9 4] 

&LLtzmkmWL±.K. *mW<7)%.m&S i U MOSM^#.|S H B H S i 

$jg h ? y * £ t T\ S i ^ 4 £ h 9 > * t 

[0 2 9 5] 

*$9!(?>iM& n s i mm*. m±.<7) x o jc, * >^&a£ 
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[0 2 9 6] 
[0 2 9 7] 

[0 2 9 8] 
[0 2 9 9] 

[0 3 0 0] 

s iiifv^^^ j^inis i mmrs*j xti>**tL?tiMmztLx^2>mj$i 

X$>2> 0 

[0 3 0 1] 

**i*3>x., 0Ox.tf. 94 \ h J: ») fttttg&tt£4*£$$ 
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X£& 0 

[0 3 0 2] 

LT^£*iTV^,I (50$ Lv> 0 

[0 3 0 3] 

[0 3 0 4] 
[0 3 0 5] 

1 £ & v»-9 JijJg: *m-f Z> o 

[0 3 0 6] 

±IfiM OSMOSIS b h h S i|IF7>^^fi, ±K*M**«ffij&»f>r- K 
[0 3 0 7] 

h 9 > * £ffM Lfc3M*#81I£»* £ t rfX # £ OT\ JjL&£ S i SIST? 

ttzifvx mmmm o@^tto^t * ig^-e § & t v> ? sa* £ #i- & 0 $ h k 
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[0 3 0 8] 

±|EMOSS^^Mh 9 > * OijMgJI, S i IH^DKi, B&6 0 0 nm^JL 
[0 3 0 9] 

[0 3 10] 

[0 3 11] 

ji s i mm v 9 > >** *? <Dm&zm±mz*kfr-? zt^x^zt^i 

[0 3 12] 

±lfiMO SM JbS i II h 7 > ^ ©tlSei/^ - > it MOSI 
[0 3 13] 

Ztityz., MOSl« H H H S i II h 7 >y^ ^ $ftgt<0^ 
[0 3 14] 
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[0 3 15] 
[0 3 16] 

±SB*JMSAS illf/^Xii, MOSI^^NiMI SSoiflS H a B S i 
H^^/xn^t, ±fB*ftSS ilif/U^ii, MOSfflS-ttfx 

^f*-7l« B B a S i fib 7>v**£#frr£&- h^J: 
[0 3 17] 

^ hS iilb7>vX^ ;M*-7l«ilS illf7>y^nv^ 

£ 0 J: or, SfcfcrtttiB 
[0 3 18] 

±IS##-^ H H H S iflf^Xli, MOSl*^»^iiMI Sl^fgaS i 
iHl-7>y^^^T, ±ie^.|g H B H S iflW^li, MOSlf^SS 
i Hb7yy^^tv3 y h^r-i1>L<(±PNi^^t- Kfc'&iM * 
-y^>t*l>v^CCDfH^-y-t>t^ix.t^l.;^ J J: t )ffiU\ 

[0 3 19] 

*ym <o c m o s u * t n & z> fll & <o r; u * £ mmi kr # , ^ * r ^ 
pifgr & o ffititft i r-v < ^ x £ fij w r § & t ^ 9 £ m-f & o 

[0 3 2 0] 

±ia#*g H 3 a s i ^ <b ^ ^>m o s in h 7 > y^ ^ wf^ii s i*m±. 
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[0 3 2 1 ] 

igflMgm £ f# & - t tfX* § & £ v ^ Sfr* £ h o 
[0 3 2 2] 

o 

[0 3 2 3] 

j&'u PiNt^Hi^^A^-> (flit) cttAU mtt<kr--;u* 

ft&3ffi *■ 4 < T & &li _t 13 JjLjg B H H S i IS^i^t^> -i^i 
[0 3 2 4] 

±f^M ym<7)^^B S iSI)>7>y^^3>^n^->i±, 
[0 3 2 5] 

[0 3 2 6] 

^tt^x., /^*-7iflS H B B S iSH-7>y^^Ml/:«» 
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[0 3 2 7] 

8 0 0 nmJiJLTTab* - fcj&*<fc *)£Pi tv^ c 
[0 3 2 8] 

-ett^x.. ^*'-7lOT B S i fib 7 S i»K<!0#14 

(* b^£bZH-f2>mZV>m%-X~$>2>m8 0 O nm^TCiH^^t^:^, 

S i Ilbf^y^^mct^iStv^M^no 
[0 3 2 9] 

, ±ifi#^-^ B B H s i nm& bft&Mo s s^m h?> v : * * i±, ^mjt> p> 

[0 3 3 0] 
[0 3 3 1] 

±se#mmsjis i ^m(±#-m h b b s i l< itmmms i ir^o-c, 
±I5^is h b b s i SEjRri* ^> * * m o s mmm v^y 9 \u wsmii* h v- v 

[0 3 3 2] 

(D&fcitiPvSi&tttZo ZhK, T J r*)l'M<7> Y-^.y 9"7°u'7 r 4 
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